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CLAIMS 



fClaim(s)l 

1. General formula (A-l) 



A r 5 - C O O - A r 1 — N = N — A r 



Inside of [formula and L is hydrogen, a hydroxyl group, or -OCOR (it is here and R is an alkyl group or 
an aromatic machine). 

****** Arl and Ar2 show the aromatic machine which may have a subslituenl on a ring. Ar3 has at least 
one acid -anhydride machine on a ring, and also shows the aromatic machine which may have a 
substitucnt. I 

The azo content carboxy lie acid anhydride come out of and expressed. 

2. It is Azo Content Carboxylic-Acid Anhydride of Claim 1, and is the Following Formula (A*Ia). 
The azo content carboxylic-acid anhydride come out of and expressed. 




(A- I a ) 



L shows hydrogen, a hydroxyl group, or OCOR (it is here and R is an alkyl group or an aromatic 
machine) among [formula, and the hydrogen atom on the benzene ring may be replaced by the 
substituent. ] 

3. Azo content carboxylicacid anhydride of any 1 which is azo content carboxylic-acid anhydride of 
claim 2, and is chosen from compound of following formula (Alal), formula (AIa2), formula (A llal), 
formula (AIIa2), formula (A-IIIal), and formula (A IIIa2). 




(A- I a 1 ) 



(A- I a 2 ) 




4. General formula (B-0 
Ar4-0-D-Arl-X2=X2-Ar2 <B l 

Arl anil Ar2 hHow among [formula iha aromatic: mac:hina which may hava a HubHtilutml on a ring. Ar4 
has at least one amino group on a ring, and also shows the aromatic machine which may have a 



substituent. D - N-Xl- or (CR1R2CR1R2X1) N* is Shown. (CR One R2) (O or n shows [ however, / the 
alkyl group in which Rl and R2 may have hydrogen or a substituent, and XI show S, and ] integer of 
2-20) X2 are N or CR3 (however, R3 shows the alkyl group which may have hydrogen or a substituent.). 
even if two X2 is the same, it may differ ] The amine compound come out of and expressed. 
5. Amine compound which is amine compound of claim 4 and is expressed with following formula CB Ia). 




(B-I a) 

X2 is N or CR3 (however, R3 shows the alkyl group which may have hydrogen or a substituent.) among 
[formula, even if two X2 is the same, it may differ, n shows the integer of 2 20, and the hydrogen atom 
on the benzene ring may be replaced by the substituent ] 

6. Amine compound of any 1 which is amine compound of claim 5 and is chosen from compound of 
following formula (B-Ial) and formula GB-Ia2). 




(B- I a 2) 

n shows the integer of !2-20 among [formula. J 
7. Formula (A-TV) 
L 



HO-A r ' - N = N - A r* 



( A - IV) 



Inside of [formula and L is hydrogen, a hydroxyl group, or OCOR (it is here and R iB an alkyl group or 
an aromatic machine). 

****** At 1 and Ar2 show the aromatic machine which may have a substituent on a ring. ] To the azo 
content hydroxy ring compound come out of and expressed, or its salt, they are a formula (A~V) or a 
formula (A-V). 
Ar3-CO-Q (A-V) 
(Ar3-CO)20 (A-V) 

Among [formula, Ar3 has at least one acid-anhydride machine on a ring, and also shows the aromatic 
machine which may have a substituent, and Q shows a halogen atom. ] 

The manufacturing method of the azo content carboxylicacid anhydride of a claim 1 which comes out, 
adds tho acid halidc or the acid anhydride expressed, and is characterized by making it react to the 
bottom of base existence. 

8. Formula (B-II) 
Y-D-Arl-X2=X2-Ar2 (B ID 

Arl and Ar2 show among [formula the aromatic machine which may have a substituent on a ring. D * 
N-Xl* or (CR1R2CR1R2X1) N* is Shown. (CR One R2) (O or n shows I however, / the alkyl group in 
which Rl and R2 may have hydrogen or a substituent, and XI show S, and 1 integer of 2-20) X2 arc N or 
CK3 (however, K3 shows the alkyl group which may have hydrogen or a substituent.). even when two X2 
is the same differing — **** *- Y shows a leaving group. J The compound come out of and expressed, 
and a formula (B ill) 
Ar4-OH (B ill) 

Among [formula, Ar4 has at least one amino group on a ring, and also shows the aromatic machine 
which may have a substituent. 1 The manufacturing method of the amine compound of the claim 4 
characterized by coming out and making the compound expressed or its salt react. 

9. Polyimide rosin which comes to contain compound of at least 1 chosen from azo content 
carboxylicacid anhydride of claim 1 - claim 3, and amine compound of claim 4 • claim 6. 

10. Polyimide resin of the claim 9 which the acid-anhydride component containing the azo content 
carboxylicacid anhydride of either a claim 1 - the claim 3 and an amine component are made to react, 
and is obtained. 

11. Polyimide resin of the claim 9 which the amine component containing the amine compound of either 
a claim 4 - the claim 6 and an acid-anhydride component are made to react, and is obtained. 

12. Polyimide resin of the claim 9 which the acid- anhydride component containing the azo content 
carboxylicacid anhydride of either a claim 1 - the claim 3 and the amine component containing the 
amine compound of either a claim 4 - the claim 6 are mad« to react, and ih obtained. 
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(57) Abstract 



Azoic carboxylic acid anhvdrides of general formula (A-Ia) and amine compounds of general formula (B-Ia): [wherein L is hydrogen 
r the like; X is N or CR (R being hydrogen or the like); and n is an integer of 2 to 20]; and a polyimide resin containing at least one 
ol the acid anhydrides and amine compounds and is useful as a rubbingless liquid-crystal alignment film. 
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z 2 a±-£tiT $ > its® z m ^ z z t 
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It. 7?> ( b 1 + b 2 ) aim*. (100^;U%) iZftL 
T\ 0 . 1 ~ 1 0 * )V % £ & m T -5 CO # # * L H . 

1" 5 I t ^ T' t S , MAlt 1 0 0t£t±«C 1 2 0 "C fit 
± T* . & S C fl? C , h'J?f^75>, N 'J x f ;i/ 7 * > 
I'J >J7xz;^©jjJi ( M 2£ <D fi fct , 

EiC^LTO~l 5fiS%. »$u<ttO.O 1-1 5 
M. M. % ) ©iFSTCSfS^t^; tcj; ij, 5£ £ tc 32: & If 
£f % ± (C -r $ K -ft L U -f § F ^ 1 1 1 S ; i: ^ T' 

^ & o » sK'J7$ K»S«ltS;k*t^jr5. JE § 

k ft # as a « k is *t o fc *k y w $ Kt9»*fe«jg-r*3.4: 

t T* § 5 . 

£ , isbjK'J75 k m x it . .< $ hMb**»»»»ciifT 

L fc sK U >f $ K CO mf Sg ft £ JE fz l o 0 °C JL , $# 1 2 0 

:/ a kf # > & , ft*£<&$tt*<?)Bfcft*ft. f>' i> n /\ * 

i>;i/*;i/^^-r ^ K^co*;i/^i/--f$ K 9 a Efl ft $L $ >i 
CiK5i:«uttfijj;>, ^ v * ; u > , h^f^y* 

C , <t # $ ^ ( -f $ K -ft ) 3 * S (Mll^J^Uf^^M^ti, 
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t ti^e ixmrn^^ 1 ^;mc#lt 1 ~~ 8 ^j\,a>mmtoT*&. 

Xtt55£C55JgLfcsKy-f$ KIKfit5li:*feg5, 

U -f V -f S K*aBJ6-i-Sifc^-e*s. # «b ft fc jjf y ^ v 
>f § K**nfct*|$£fl&fc:-f § K ft $ ft & sK y -f y >f $ K ft 

^ KMfc $ ft 4? U W $ Ktti:t*tft5. 

m 6 (0 5 fS > ii 3? , **S*0<J!)#:&TT?fTfcft. & 

- tr n y K > . i/' * ^ * ;b * * ^ K , ^ * V * ju * * 
* ;u t $ K , ^ ^ ; - ;u , m-n^-jK ? □ -tf 
> £ *< & y , li>t:ffiitn(f 2ii«±^gA Ltffi 

m s £ *r *■ 5 s ffi ± t * $s bj t* % % ft & # u $ k © m 

®SE|6]Ii:)5;S;ttfr'§5 ( 5 tr > 8s « ft 
8B|b]££) . 

© ft y £ , -?-©&i«cie«{H3tftM»"rs3fc*cj:or, 

» ft SB IpJ f g £ * L * o <7) ft & ga [pj |E # * £ C ft W • S S 

$ ft fc ft £ ft K fc 4* 5 Z t T- § & (7^>^1/X|8i| 

EAR) . 
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to) 3*5:^1?S6. # y Y 5 K»JSfl!)J(6«-fbxe« 

£ as ft -r s t . myt<DmRs< * ^ tm-^miz^tm.fts.^ 

n»4J7>jr-^^ wfttt< h;u tea 

£■ T* sfe o t =b 3 v >.$r - # ? & g K m g x tt gB ^ ^ ^ it 

& r L 7c (C ii M £ & n CD T' , *j»«HCti=iT>if-^^ 
# ii — # ip) K E fa s . u rt* L , dOttfffi&jRfc^ 
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l fcm&. & $> wj m & <d m m.m*i iz & -3 z m ft m it & & & 

& £ , i £ X* ft H ft it ssm £ it , ft £ & IK $ ■& a £ tc 

■5 -p * 0 , — 6 tt tt , #»?RJKtetfffl#<JD«J?./<* 

h^C^^IUotfi^ittf SISU, r n v > # - # 

fcBBatfy-fs k w jj§ * ffl ^ fc ft a ga & m it . « « «■ 

SSttil b tit T" % £> „ 

- M <7) g W '> & < <h t. - 2? K ii v «fitf»)tSft6, 
SIH I TO (Indium Tin Oxide) ^ CD St l£ "B @ , £ JS ® 
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& * m z> z t -v g & . 

^flaSf-J^KKIU^IlEfiiltt, gfc<7j 

* » w <& # y ^KwiBfefflv.fejRftE^jjm^ ^ e ^ 

*«T-£S. i&SUtt, ttAEfiMro-SPoajaKLfcafi^ 
*!K»*S£fcKJ:yttAEiaifig£#fc. fr , ffi © ffl 4> 7 

fiHt5S s USI?tt5;H'f^. tt A £ * 
-? GO Hi f£ -t: — K {£ . T N (^^ry K*7f 7^) 7? tb 
o T , S T N ( x - A - «/ X ^ <v K * * v 1 ) r- 
o T , IPS (In-Plane Switching) T'JioT t'iM. 

* * »S«#*fC|H6ft5Sitt, * ^ * * tt A 
T? & -a T . & 8 % ft A (7inii/ny ■ y * 

* K* U F L C) T?*oT*> % K B ft « « ft A 

( 7 y * •? x o jl u * h v * . u ^ 9J K ^ y ^ ^ ;l/ . A 

FLC) TJoTUn, 
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mm m 1 

- fc: K D * i> [ (4--KO-7X-;!/) 7 V] /NC>-fe*> 
5. 184g (20mmol) S I »J ft y , 7 JL/ n' > # Si 
^TT'BU*f h7t KD7 7>6 7 m 1 [Cg|C, tf'J^' 
> 1 . 94ml ( 2 4 m m o 1 ) S: iD 3. „ 3 *WC <& zfc h 
^UvM^^nj-fKd. 22g ( 2 1 m m o 1 ) 
*K*-r-h7klKn75>4 1 m 1 CSfr OfcKI; 3 ~6 
°C 1 0#W**ttT«TLfc. l^ft^3tt-4 5 # n It 

ffb* iicsaT' i 2»raafliufc. tr u ^ > o . 57m 

1 (7mmol) i:i*SiJ^ij'vhg^;^D7^ h'2. 
1 1 g (1 Ommo 1) $:Jl!l*fh7h:h'D77>2 0in 

lfcfcffrLfeSfcjbn*.. 6 0 °c t* 6 b# nfl an & m # u . r 

(ft IS) £ 31 3 i§ L . ^^T>2B#r^^BE$!;^U, 
ILfc3 0 Om l=P77^a|;^L, 7 ;u =f > # ffl :sc t 

T'teTfcg^^gsmi^sn^., sar*3^iw«js|iLfe. *m 

3S£B£3l5i©T-&®L (**BMi*S*BfBfc3mlT?3l3»c 
3 K ^ L . ffi£ 7k h;i/oi>3 4 0m 1 SJOAT 2 0 # K #0 & 

a «t l fc . £ a * t? » sp & x ^^sp$:®?i5iiL. 8 or 
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780»«ffflilt, 4- (3, 4- 
V v V 7 y /\ 4 h*5-f K ) /OV^A/] **2/-2-tK 
n * 2/ ( (4-^Ko7x^;i/) TV) (a 
- I a 1 ) ) 5g (58%) # fc "„ 

Mb ( K B r « *J jfe ) v : 34 1 6, 1 
848, 1780, 1740, 1698, 1664, 16 
08, 1590, 1560, 1520, 1510. 148 
2. 1460. 1424, 1388, 1340, 1266, 
1222, 1182, 1162, 1106, 1098, 1 
054, 996, 964, 912, 892, 8 5 6, 82 
0, 752, 712, 700, 684, 654, 6426 
08, 586, 548, 522 c m~' 

" d e ) 5:7.06 (dd, 1H, J a 6 = i # 6Hz, 
J 5. 6=8. 8 H z , H— 6) , 7. 20 (d, 1 H, J a . 
« = 1 . 6Hz, H-2) , 7. 87 (d, 1H, J 5 . 6 = 
8. 8Hz,H-5), 8. 22 (d, 2H. J = 8 . 8 
Hz, o - C. H, N O.) , 8 . 29 ( d , 1 H , J = 8 . 
6 H z , t*h>J^'Jy , 8. 45 (d, 

2H, J = 8 . 6Hz, m-C.H.NO,) , 8. 7 (d 
and dd, 2H, M & b V * V y h & & H - 2 , 6) 
P P m 

U : 2 5 6 t (ftffl) 

mmw2 
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«l7?«e>nfe4 - [ 3 , 4 - ( V * )\, jK * 2/ 'J 'V * T > 
(4--ho^x^;U) 7»;j ^ > -fe* > 3 g ( 7 m m o 1 ) 

* * y js y » 7;i/J>#i^TT'SiN, n - s; * ;i, # 

;UAT$K23mlfckfU^>l. 7 ml ( 2 1 m m o 1 ) 
£ *P A 0 S^ft^ 5 O'CT'iingit. ZtllZMfrmm 2 m 
1 <2 1mmol)«TUfc. 2l«H&)gft£tt£Eff£L. 

i*BfK3 Oral HDx., 3EK3Efi"?3 0#WJIH$Lfc. 

u&m ^ m^rnm (6m 1 ) ■?? l , 3 m 

1 1 5 m 1 5:iiT 1 5#Min*ft«SEl,fc. ^j&i 

t? ?& m & . k m & m £ & 51 5 & u . 1 1 0 °c -e 9 0 # m 

Sff^^l^t, 2-7t^J/-4 - (3, 4 - 

ft* is v v >? 7 ^ j\j K5 ^ k ) > v -r ;u ) * ^ j/ ( 

(4--hO-7x^.;i/) 7 V] ^>-fe'> ( ^ ( A - 1 1 a 1 ) 

1 1 . 5 g (46%) £ # . 
^*t-®Ifc*^h;i/(KBr$$8im) v: 1 8 54, 1 

780. 1732, 1590, 1522, 1482, 14 

2 2 » 1340, 1260, 1212, 1138, 109 
8, 1002, 960, 886, 856, 714, 684 

c m ~' 

-d.) 5:2. 43 (s, 3H, CH.COO) , 7. 5 
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8 ( d d . 1 H , J 2 . , = 2 . 4 H z , J s . s =8. 8 H z . 
H-6) . 7. 65 ( d . 1 H . J s . 6 = 2 . 4 H z , H 
~ 2) » 7 • 9 7 ( d , 1 H . J b. s = 8 . 8 H z , H- 
5) * 8 • °« (d, 2 H . J = 8. 9Hz, o - C . H , 
NO,) , 8 . 3 0 ( d , 1 H . J = 8 . 4 H z , £ * h 
'^'Jf hi»H-5) , 8. 46 (d. 2 H , J = 8 . 
9Hz, m - C t H 4 N O , ) H 8. 7 (d and dd, 2 H % 
fc*hy*yvh»6|SH-2, 6) ppm 
SS6 ^ : 2 2 5 °C 
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nmw 3 

O □ 7 => XZHZ , 2, 4 - yt h*D + >> ( ( 4 - = h □ 7 

TV) 1 3.0 g (50mmol) , ¥ 

V i? y 9 . 7 lml (1 20mmo 1) Stf JH*r S 7 k 
K D 7 5 > 1 2 0ml JJlx.fc„ iftCi* h U ^ "J v h 
Sft^D7^ Kl 1. 1 g ( 5 5 m m o 1. ) £ Jlfc * h 
9kKn75>5 0mlC»**Lfe«fcWTLfc. ill T 81 

- ;i/ K £ ^ , ^^^>$:®§l5iSLT^5y-;i/T'Sfe#m. 
KEKiLTi^aft^^fe. 1 5 0t3T^;WU±, Z 

<Dm& z uykmrn 5 o m 1 n 1 o^r^tumLxmmL, m 

S/ - 4 - (3, 4- (S?*;j/sK#2/U-/^7>/\^K5^ 
K ) * > V 4 )l } X * is [ ( 4 - - h n "7 x - ;U ) TV] 
if > t r. •: A - i I a 1 ) ] 8 . 4 4 g (35%) * & 

*^«t!7^? hJl/ (KB rfi«ft) v : 1 8 5 4 , 1 
780, 1722, 1590, 1522, 1482, 14 
22, 1340, 1260, 1212, 1138, 109 
8, 1002, 960, 886. 856, 714, 684 
c m 

•H-«K«&qft;*/<* h;u ( ^ S£ ^ * ^ ;b x ;b * * i> K 
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-d«) 5:2. 43 (s, 3 H % CH.COO), 7. 5 
8 < d d , 1 H , J 6 = 2 . 4 H z , Js-6=8> 8Hz, 

H-6),7.65(d.lH.J s . 6 = 2 .4Hz,H 
~ 2) * 7 • 97 ( d 1 H , J 5 . 6 =8. 8 H z , H - 
5) « 8. 06 (d, 2 H , J = 8 . 9 H z . o - C. H. 
NO,) , 8 . 3 0 ( d , 1 h. J = 8 . 4 H z , ft* b 
V * V V b m & H - 5 ) , 8 . 4 6 ( d , 2 H ^ J = 8 . 
9Hz, m-C.H.NO.) , 8. 7 (d and d d , 2 H , 

** h 'J ^ 'J V hBIPH - 2, 6) ppm 
S4 ^ : 2 2 5 °C 

Ilfl 4 

ISftiPSSif Lfe5 0 0ralHO7.7XaC2, 4 
- £> fc K n * S/ ( (4--hD^x^;i/) 7V) ^ > -fef > 
6. 5g (2 5mmol) & * y & y * 7;1/=*>#B*T 
-eflft*N, N-y/f;b* Jl/A7$ K80mlAtftijj; 
> 4 . 9ml (60mmo 1) y^, || lfe< jgA a 
£ 4 °C iC ft £P L , **hiJ^J„^^^n70M 1. 
6g (5 5mmol) * N , N - ^ ^ f yi; ^ 7 * 

KBOmliiiSH-STCfSOdll^iniTLfe. £ 
^tt £ 5 'C-e 5 .£|Efl*R# L . JEIZWLU ( 2 5 "C) T* 2 B$ M 

if> ( 3 5 0 mlX3@) t-MJfib-hb, * % £ 

tt 3 5 Oml K 1 5 0°ClZtof&Lt£tf>bmML, * <D & W. 
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(8m J X 2@) t'gt^L, 0. 5 Torr T- 2 B$ f!3 $c J£ f£ $ 
9^3tC^UT v W*h-/I/i>7 0. Oml $: AO A T 1 2 # 

pa 1 i oti'iDibt. *»*^»ai««a-&-*%R5i5ai 

L , 1 1 OTCT-7 5»B«E««LT, 2, 4 - 'fcf * { 4 
- (3, 4 - (y*;i/##j/ij v ^ 7>A( f |f 9<f |,) ^ 

if y ( ( A - I I I a 1 ) ] 13. 1 g (86%) ft fc . 

#tt»fc;i/<*h;i/(KBrfiaife) v : 1 8 5 2 , 1 
778. 1748, 1598, 1520, 1486, 13 
42, 1258, 1214, 1162, 1140, 109 
8, 1050, 864, 712 c m"' 

' h - « « « # » * ^ * b jv (mma * ^ juxju* * f 

~ d « ) 5:7. 69 (dd, 1H, J 6 = 2 . 4Hz, 
Js. 6 =9. 0Hz, H-6), 7. 84 (d, 2H, J 
= 8 . 9Hz, o - C . H . N O , ) , 7. 92 (d, 1H, 
J a . s =2. 4 H z , H-2) , 8. 07 (d, 1H, J 
6=9. 0Hz, H-5) , 8. 3 (m, 4H, M 7k b V 
X >J V h» ffl H .- 5 . m - C . H , N O . ) , 8. 7 (m, 
4H. l*hUXiJ>yhSiaiH-2, 6) ppm 
n U & A : 1 9 6 °C , 2 4 7 °C 

ni&M 5 

iatfift£Pi&£3£itLfc5 OOmlHP^^xnfc^i- 
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^7i;i/^J/;-^io. Og (4 6. 7mmo 1) « 

*y«iy. r;i/rf >#HaTT-ft*N, n 

AT^neOml^.j^g. 05ml (112mm 

n ^^ D ^^L 6 g ( 5 3 mm o 1 ) 

N. N- »>"^ fJbtWbA? S K 1 1 0 m 1 & 1 5 # 

0 m 1 X 1 0) T?h.jf a i/- hli TiwsSl7J(ff 
L T @ # 5 2 « S * fc . £«DH#fc*f2kBftt3 4 0 m 

ilt2 ' {4 - [3, 4 - (^A^^^S/ ij V 

> [35 (A-IHa 2 ) ] 11. 6 g (39%) ft 

» fc . 

Sfi^ : 2 3 5 - 2 3 6 r 

*^KHKX^n;i, (KBrtifc) v: 1 848, 1 
7 7 4 ' 1 7 3 8. 1588, 1478, 1430, 14 
1 4 ' 1 3 4 6, 1262, 1206, 1162, 114 
0 ' 1 0 9 6 • 1 0 5 4, .8 8 2, 7 6 4, 6 8 4, 5 8 
4 . 5 4 8, 5 1 6 cm"' 

"H-«Kfc&i»;2.y<* h , b ( g g v ^ ^ ;u ^ J{/ ^ ^ %> K 
-d.) 5:7. 4-7. 6 (m, 4 H) . 7. 63-7. 
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87 ( d x 2 , 1 H . J = 2 . 5 H z ) t 7 . 65-7. 

7 ( m , 3H), 8. 00 (d, 1 H , J = 8 . 9 H z ) . 

8. 25-8. 35 (m, 2H), 8. 6-8. 8 (m, 

3 H ) p p m 

m m m e 

(1) 2 - [4 - {y x — )VT V) 7i;#i/] 

/t5tKD*i/71//<>t*>l. 0 g ( 5 . 0 4 mmol ) 

(6 0%) 302. 6mg (7. 56 
mmol) <D U & m {C 7 JU =f > # H ^ T „ ^ i& T» S> * ;U 
*AA7S K (DMF) 2 Oml 5 0 °C IC #D & L , 

0. 5 ■* IHl » # L fc . & (C , KJEtJSSSJaCfeiTU, 2- 
^Dti^ ;-^0. 7 84ml (10. 08mmol) 
7 0 TC »C ftl » L , 7 1$ W « # 0 . SK^Tt, 
* * *D ABBxf;i/^i(ft l , fl&ffi&£*, & n T? tt ft ft 

T'St^L, till/. i$J±Si$ILfc„ «jl * 2/ U * ^ 

A^n^h^^^^ - (SMI: ^nn^;^/^f;b 
xf^^h>C5/l (Sift) &ffl^T««U, 

2 - [4 - (7 x — ;U 7 7 x ^ * :> ] I ^ ; - ;n , 

Og ( IR sfs 8 2 % ) £ fe . 




WO 97/02234 



72 



PCT/JP96/01887 



(KB r®|Jffi) v : 3 2 8 0 , 3 
068, 2928, 2092, 1912, 1814, 16 
02, 1582, 1494, 1442, 1378, 129 
8, 1240, 1142, 1090, 1048, 920, 
890, 836, 760, 720, 684, 548, 40 
4 c m - ' 

'H-aB«*|X^n^ (CDCl.) 5:2. 03 
(t, J=6. 28Hz, 1 H ) , 4.03 (m, 2H). 
4. 18 (m, 2H), 7. 03 (m, 2H), 7. 65 
(m, 3H) , 7. 91 (m, 4H) 

(2) l-^^>^;U7j>-;i/7t-^^-2 - [4 - ( 7 * ~ 
JUT V ) 7xMi/] ^ * > tf> j& 

2 - [4 - (71=^7^) 7 x >> * */ ] a: * y - ;b 1 . 
4 8 g (6. 1 lmmol) (7)DMF20ml^ffi(cy;i/ 
^>#ffl^T, MJif;i/7^1. 0 1ml (7. 29 
mmol) JJPx. - 4 5TCC^iU, * S > X ;U * - ;b /z 
n'JKO. 56ml (7. 24mmol) £MZ, 1 mm 

* T* & L „ ?3t^^^)tt£ll^=&^7K^^V^^i/-5AT* 
36 *£ L , i§ u , ^ E m. m L 3 JB8E£S/y#y;i/;b7A 

JbW 2 0 / 1 (^Sit)M^^)^ffit>Tft^L, 1 - ^ 
*> 7>)U ft- 2 - [4 - ( 7 i = ;u 7 y ) 7 x 
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J * i/] x.* 1/ I . 4 3 g ( IR * 7 3 % ) £ # . 



f^KlR^^^ hJMKB riliS) v : 3 0 2 8 , 2 
928. 1602, 1584. 1496 . 1458. 14 
08. 1336. 1236. 1170. 1148. 110 
6, 1066. 1012. 976. 914, 804, 77 
0. 712. 690. 548, 526. 480 c m"' 

' H-«ttft* i» h )V ( C D C 1 . ) 5 : 3. 1 2 

(s, 3H), 4. 34 (m, 2H), 4. 62 (m, 2 
H), 7. 03 (m, 2H), 7. 50 (m, 3H). 7. 
8 9 ( m . 4 H ) 

(3) 1- (2, A-VT^J-y^J^-i/) - 2- [ 4 - 

(7 * — JUT V) 7 x J 4r ^ ] :n * > -g- 

2, 4-i/'7^7i;-;i/r||fi8 8 6 mg (4. 
5 1 m m o 1 ) i: * ^ -ft h U £ A (60%) 6 5 5mg 

(16. 38mmol) 0) *i % (; 7 ;u > # H ^ f . £ 
igt'^^f il/*Jl/A7 5 F ( D M F ) 30mUiOA, 0. 

5 us ram u , 3Kc5orfc*n^L. o. 5 b# m # u , 

6 tC . J£ ft? 5: M ?S tC £' L , l-^5r>^;u*^;i/*4r 
S>-2 - [4 - (7 x — ;u 7 ) 7 x y * v ] i * > 1 . 
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37g (4. 28mmol) £ J D A , 5 OrCigiU 3 . 

SS^ l J*^jl/i]7A^ n7 | > ^ 57 ^ ( M i§ g£ : 
^n*^/i ilfM1/1 (»*ifc) 21^81) £ 
« H T f» « U , S&C*Dn*;bA/iit;- AC)2/1 
(*i*)«^«25ml*ibl|8 flLi 1- (2, 4 - 

^TS^xy - 2 - [4- (7^- Jl/TV) yx _ 

MHx^[ S ( B -i all)] ^ Q2g (JRJ(J 
6 8%) £ # 0 

NH 2 

( B - I a 1 1 ) 

: 1 3 7 . 6-140. 6*C 

KMKB rgift) v : 3 4 0 8 , 3 
3 3 2, 3 2 0 8, 3 0 3 2 , 2 9 2 8 , 1 5 9 8, 15 
82, 1498, 1450, 1414, 1374, 130 
0 ' 1 2 2 2 , 1 1 4 0 , 1 0 6 4 , 9 3 8 , 8 3 6, 7 
62, 684, 548, 420 cm - ' 
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(brs, 2H) , 3. 79 (brs, 2 H ) , 4. 30 
(m, 2 H ) , 4. 36 (m, 2H). 6. 06 (dd. 
J=8.28,2.68Hz,lH),6. 1 3 ( d % J 
=2. 6 8 H z , 1 H ) , 6. 71 (d, J=8. 28H 

1- H ) , 7. 06 ( m , 2H) , 7. 48 ( m / 3 H ) 
. 7. 92 (m N 4H) . 

(1) 3 - [4 - (7 x^;b? V) Z? J * ? u I* J 

^5tKD*'>7 ( ;^>i?>l. Og (5. -0 4 m mo 
D.fc^Iftth'J^A (60%) 302. 6mg (7. 
5 6 mmol ) <D M & ® IZ T JU 3 y % m % T . 1ST' i? * =f- JU 
*AA7U' (DMF) 2 0 m 1 ft! 5 0 t! t JP » U . 
0. 5 B* HO ffl # 0 & . * (C, E£«*£fifc:fc*L. 3 - 
•7"O^^ay\°y-;L/0. 892ml (10. 09mmol) 
£ 2JD X. , 7 0°CC*n&L, 3#M«fliLfc.EJS**TSt. 
* £ #D * , P^i^;UT-tttbL, #3 tfj M * * > ft^T'&fO 

at-^^l, a is o » « »'» l . ««t£2/r;a>f;i/* 

« U . 3 - [4 - ( "7 x ^ y V ) 7 x 7 * £/ ] ;7* □ ,W 
- ^ 1 . 1 5 g ( 1|K ^ 8 9 % ) £ ft fc „ 
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(KB riift) v : 3 2 8 4 , 2 
9 2 8 , 2 8 7 2 , 1 6 0 0 , 1 5 8 2 , 1 4 9 6 , 1 4 
70, 1442, 1386, 1296, 1236, 114 
2 * 1 1 0 4. 1044, 944, 832, 760, 71 
8, 684,550 c m~" 

' a-mm%^m * ^ t h ^ ( c d c 1 . ) s 2. 1 0 

(quint,J = 5.89H 2 ,lH),3.90(b 

rt, J = 5 . 5 9 H z , 2 H ) , 4. 22 (t, J = 5. 

98Hz, 2H) , 7. 02 ( m , 2 H ) , 7 . 4 9 (m, 
' 3 H ) , 7. 90 (m, 4H) 

(2) 1 - * $ y * juft - J],* * is - 3 - [4 - {-> ^ - 
JVTV) 7 x J * S/ ] P © jfc 

3 - [4 - {7 ^-JVTV) 7 x y * *> ] fnAj-jU 
1 . 70g (6. 65mmol) ©DMF 3 Omlilgl; 
7;i/rf>#ffl^ T , MJifJl/75>l. 10ml (7. 
94mmol) £ fln * , - 4 5 °C fC ft £p L , * * > * ;i/ * 
o U K 0 . 6 1ml ( 7 . 8 8 m mo 1 ) * 1® X I 
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* is V l±T'ftML . & i§ L , « £E » HI U fc . « «E S/ U * 

y;u*5A^ax'h^^7^_ (mmmm * □ □ * ;u a 

/RSxf ;kd2 0/1 (^gtb) 2g fcJBuTtttt 
1/ , l-^^>^;b/^-;u^-drj/-3_ [4 - ( 7 x — ;i/ 
TV) 7i;+^] ^ □ 1 . 6 0g (IR*7 2 %) £ 



(KB rlgaiS;) v : 3 0 1 6 , 2 
956. 1600, 1582, 1498, 1468, 14 
4 4 • 1412, 1380, 1338, 1236, 115 
4, 1128, 1038, 976, 946, 8 4 4, 80 
0, 764, 722, 684. 5 5 2. 526. 448 
c m - ' 

'H-&m%&mxs<tbJV ( C D C 1 , ) S : 2. 2 8 
(quint. J = 6 . 03Hz. 2H). 3. 02 (s. 
3 H ) , 4. 19 (t. J = 5 . 87Hz. 2H), 4. 
48 (t, J = 6 . 13Hz, 2H). 7. 01 (m, 2 
H ) > 7. 49 (m, 3H), 7. 91 ( m , 4H) 
(3) 1- (2, 4-J/*7^7i;Jri/) - 3- [4- 
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(7 jl-JUT \T) 7 x J 7 D ;\° ><7) £ 

2 , 4 - >J7 $ J 7 x y - Jly-mmm. 9 6 6 m g (4. 
90mmol) t*»ftt l« 'J DA (60?i) 5 2 6 m g 

(1 3. 1 5mmol) CD & <,Z T j\, z$ y U M %f . ^ 
St-y^il/*;l/A7 5 K (DMF) 3 Oml Ho^ % 0 . 
5^Mi^ I-i: 5 OICICJDIRI, 0. 5 B#Hn««i Lfc. 

S/ - 3 - [4 - (7i^;i/77) 7 x y * >> ] y D ;0 1 . 
56g (4. 67mmol) £ in A , BOTClCjDlL, 3 

m * i/ v * r % & # u h.tr 5 7 4 - (mm mm ■. * 

□ □/^^A/Kiiif i / 2 ( « * Jt ) £ # « ) £ JB 

n T W « U , $6tc^on*;bA/x^ y _ ;u = 2 / l 
(^ift) I^l2 8mJ^f,Sj* a U 1 1- (2, 4 - 
^ 7 ^^^^) - 3- [4 - ( ^ x ^ 7 V ) y x 
Mi/] ^n;t> (J (B - I a 1 2) 1. log ( i& * 
6 5%) * # . 




( B - I a 1 2 ) 
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gfc £ : 133. 3 ~ 1 3 5 . 7 t.. 

( K B r & #J £ ) v : 3448, 3 
344, 3064, 29 5 6, 2868, 1602, 15 
82, 1502, 1462, 1404. 1304, 127 
4 * 1218, 1140, 1 10 4, 1062, 1008. 
918, 832. 764, 682, 608, 548, 51 
6 c m -1 

1 n-mm^^m * ^ ^ ;u icdci.) s ■. 2. 29 

(quint, J = 6. 0 8 H z , 2H), 3. 41 (b 
rs,2H).3.68(brs,2H),4. 13 (t, 
J = 6 . 0 5 H z , 2H) , 4. 25 (t, J = 6 . 13 
Hz, 2H), 4. 36 (m, 2H), 6. 05 (dd, 
J=8. 37, 2. 68Hz, 1H), 6. 13 (d, J 
= 2. 68Hz, 1H), 6. 66 (d, J = 8. 37H 
z - 1 H ) . 7. 02 (m. 2H), 7. 48 (m, 3H) 
x 7 . 9 0 ( m . 4 H ) 
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mmm 8 

(1) 8 - [4 - ( 7 x - ;!/ 7 V ) 7 x > * */ ] * ; 

- >>l/ CD 



o 1 ) £: * iHfc y * A (60%) 530. 6mg (1 
3. 2 5 mmol ) ©I^^C7;i/i>#IgT, ott* 



4ml (13. 25mmol) £ AD * . 7 0 t! tC *D fgk L , 
1 ■* M « » L . SftM7t> * £ *0 A. Sf8xf;K*lt 

( M g§ & : ^ nn*;i/A/Sixf ;kd i o / l ( $ * 
it) fc-J8HTfflF«0, 8 - [4 - (7i=:;i/TV) 

jc;-jl/2. 6 8 g ( «l 8 1 % ) # 

fee 



^ t Kn * s> 7 >-tf > 1 . 7 5 g ( 8 . 83 



y^;i/*M7U* (DMF) 40II1H10A, 1ST. 
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^flftife*^*^!/ (KBrgIS) v : 3336, 3 
068, 2912, 2856, 1602, 1582, 14 
98, 1464, 1444, 1414, 1388, 132 
2, 1298, 1250, 1138, 1104, 1026, 
920, 834, 812, 760, 718, 684, 54 
8 c m - ' 

'H-aB«S*X^nA (CDCl.) S : 1 . 37 

(brs, 7H), 1. 53 (m, 4H), 1. 82 (q 
uint, J = 6 . 2 8 H z , 2H), 3. 64 (t, J 
= 6. 47Hz, 2H), 4. 03 (t, J = 6. 47H 

2 H ) , 7. 00 (m, 2 H ) , 7. 44 (m, 3H) 
, 7 . 8 9 ( m , 4 H ) 

(2) 1 - * * y X JV& = J\s* * is - 8 - [4 - (7 x. — 
JVT V) 7 x J * £> ] 

8 - [4 - 7 3Lj*i,-\ it >? * J - -JU 

2. 68g (8. 2 1mmol)CDDMF35ml^^(c 
T;b=T>#H^T. b V ^*JU7 $ > I . 2 6ml (9. 
09mmol) % in A , - 4 5 °C K # £0 U , * * > * ;b * 
- ;U * D U K 0 . 76ml (9. 82mmol) S lo A , 

i Bf m * *>> w t m a tc t, if u , jEfc2n#raa#ufc. s & 

2"J*yAA5i»^D7h^57^ - ( M *g & : ? □ □ 
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^;i/A/Sttxf 2 0 0 / 1 (£&tt)&£>ffi)&;B 

^ T ft S3 0 , 1 - * 2 y x jUft =. )],* * *, - s - [ 4 - 

( 7 x - ;i/ 7 V ) 7 x y * £/ ] *f- <? * > 2 . 6 3g (IR^ 
7 9%) fc ft fc . 




^^•®J|X^^^N>»l/(KBr^^JS) v : 3 0 3 2 , 2 
920, 2856, 1606, 1584, 1 5 0 2 , 14 
64, 1414, 1388, 1338, 1256, 116 
4 > 1142, 1104, 1028, 970, 930, 9 
06, 836, 804, 768, 716, 68 6, 530, 
4 6 8 c m - ' 

' H-mmM.£zBM * * V b )V ( C D C 1 . ) 5 : 1. 3 9 
(brs, 8H), 1. 78 (hept, J = 7 . 34H 
z , 4 H ) , 3. 01 (s, 3H), 4. 04 (t, J = 
6. 46Hz, 2H), 4. 23 (t, J = 6. 46Hz, 
2H) , 7. 00 ( m . 2H) . 7. 49 (m, 3H) , 
7 . 9 0 ( m , 4 H ) 

(3) 1- (2, 4-i/'7^7iMi/) - 8- [ 4 - 

C7 X ^;uyV) 7 x ; * >> ] * V * ycD^ft. 
2, 4 - *; 7 ; 7i; - ;i/zfiiit 1 . 1 9 2 g (6. 
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05m mo 1) £ * ft -fb ^ h U * A (60%) 847mg 
(21. 1 8maiol) Oil^Hi; 7;i/3 VH^J, - 
4 5tT'i;Xf;^;i/A7 0' ( D M F ) 5 8 m 1 £ ft x. , 

sate* if o. 5B»m«$L, ic 5 orc*»u 

0. 5 B# « « # U fc . & fc, fi^i^isctiro, 1 - 

* 5 riJb;**^- 8 _ [4 _ (:7l . A/r;) y 

* J * t * y 2 . 3 3 g (5. 76mmol) £ Jo 
A, 7 0tca»L2»|lliaj?o fet g^JlTt. * * ft] 

=7-7 4- ( m m m m v u u * j\, a / & & ^ Jly & i / 2 

(MM:) fc#HT»MU % $f»I^DD*;bA 

& L , 1- (2, 4-^7^7!;^^) - 8- [4- 
( 7 x z: ,1, 7 ) 7i^i/] * * * > [ ( B - I a 1 
3)) 1. 5g (6^6 0%) £ # 7c . 




H 2 N — f/ \ 



( B - I a 1 3 ) 

: 1 3 0 . 0-132. 2 °C 

**»ux***s;i/(KBreaya;) v 13372, 3 
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184, 2932, 2856. 2256, 1602. 15 
82, 1502, 1466, 1412, 1390, 130 
6, 1248, 1224, 1140, 1092, 102 8 , 
966, 840, 762, 720, 686, 546 
c m~' 

' h jl, ( C D C 1 , ) 5 : 1. 4- 

1 . 8 (m, 1 2 H ) . 3 . 3 6 ( b r s , 2 H ) , 3 . 
48 (brs, 2 H ) , 3. 90 (t, J = 6 . 52Hz, 
2H), 4. 04 ( t . J = 6. 51Hz, 2H), 6. 
05 (dd, J=8. 26, 2. 65Hz, 1 H ) , 6. 
14 (d, J = 2 . 65Hz, 1H), 6. 61 (d, J 
=8. 26Hz, 1H), 7. 00 (m, 2 H ) , 7. 4 
8 (m, 3H) , 7. 90 (m, 4H) 

m m m 9 

(1) 4 - [2 - i^yb] x 

f=- JU y <D ■£ jsfc 

4 - + ^^;i/^>5. 5g (2 

2. 9 m m 0 1 ) tf) N , N - ;* ^ ;u * ,u a 7 K 7 5 m 
1 ®miZ7 ;b rf > # B ^ T , h'Jxf^ 7 ^3. 81m 

1 (27. 5 m m 0 1 ) Z M z. - 3 5 °C {Z ft 3$ L . * * y 
^*-;HDijn. 13ml (17. 5 mmo 1 ) £ 

KfcmH®** 2 0 0 gfCj±^DL, tffaJLfe@^^®5[5 

* o t . m&mn p h *^ « t & s t r* 3 o h * s * 
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(70mlx3) r-St^Lfco 1*Hdd*;^500 
m 1 (C i§ ft? L , 18*2 0 Om 1 fSE^lfe, * & M £ M 
*GSg&H'y*$/>}A iffilfiiLT4 - [2- 

( * * > * ;u * - ,b # * .> > ^.f-jul x^;u^> 6 . 74 
g ( 4SC ^ 9 3 % ) 




(s, 3H), 4. 27 (m, 2H), 4. 59 (m, 2 
H) ' 6 • ? 9 ( d . 2 H , J = 6 . 3Hz) r 6. 98 

( d , 1H, J - 1 6 . 3Hz), 7. 07 ( d , 1H, 
J = 1 6 . 3Hz), 7. 2-7. 3 (m f 1 H) , 7. 

3~7. 4 (xr. . 2H), 7. 4~7. 6 ( m , 4H) 
P P m 

(2) 4 - [2 - (2, 4-^7^7!;^^) x. * JV 

6 0%»tt*ffl;thij^2. 8 6 g (71. 5mm 
o 1 ) SN, N - V * * )\, * JV A T $ K 6 0 in 1 (C ffi ® L . 

t;i/3>#h^7)c^tt*2, 4-y7S;7i;- i fl/zfi 

* 4 . 1 4 g (21. 0 m m o 1 ) CD N , N - * ;u 
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*;bA7$ K 9 ' 0 m 1 » « * 1 54>We«TLfe. fi £ ft 
£ 1 0°CT-3 0 ftmmW U , 5 0 1C T' 3 0^|HJHOJ»a#L 
fco &tC, j£f£&£giS{Z&ifU4- [2 - 

* - ;u # * ^ ) i ^ ;u ] ^.^;u^>6. 37g (20. o 

mmol) <DN , N - f jl/*;bA7 U' 3 0 m 1 g| 

* sn * , 5 o°ciz 2 &r$tiu&mw 0 fc . £ ft? & £ * 4 5 0 
g fC & JD U , tfffiUfc@#$:!&3[3&UTl£®*-e#i!fcU 
fc(100mlx3).^EE^^Ufc@*7. 3 8g*i/ 

y*yA*5i»^D7h^57^ - ( £ □ n ft ;i/ A « # o 
a/twi/A/**y-;i/=i/i) * J8 n r I* lif-ft , *nn 

4 - [2 - (2, 4-y7;;7i;^Fi/) :n ^ ;b * ] 
Z. 1 ? Jl"<y ( S B - I a 2 1 ] 1. 5g ( & ¥ 2 1 % ) £ 




1 ) 



It j£ : 1 5 2 ~ 1 5 4 °C 

# fl- © l& * ^ £ (KB rtlJS) v : 3 3 7 2, 3 

024, 2928, 2872, 1604, 1506, 14 
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50, 1378, 1292, 1220, 1176, 106 
2, 958, 922, 808, 746, 688, 570, 
5 3 4 c m"' 

'H-att»ft*7/<^ (CDC 1.) 5:3. 4 ( 



brs, 2H), 3. 8 (b 


r s , 2 H ) , 4 . 


. 2 7 ( 


m , 


4H) , 6. 05 (dd, 1 


H , J = 2 . 7 H 


z , J = 


8 . 


3Hz), 6. 12 (d, 1 


H , J = 2 . 7 H 


z ) , 6 


• 


70 (d, , IH, J = 8 . 


3 H z ) , 6 . 9 


~ 7 . 0 




(m, 2H), 6. 97 (d 


, 1 H , J = 1 6 


. 4 H z 


) , 


7. 07 (d, IH, J = 1 


6 . 4 H z ) , 7 


. 2 ~ 7 




3 (m, IH) , 7. 3-7 


. 4 ( m , 2 H ) 


,7.4 




7. 6 (m, 4H) ppm 








mmm 1 o 












ffi X fc 1 


0 


0mlHP7^^.3{C, N, 




h 7 $ K 


1 


7ml. A? 7 x. — V y VT 


5 > 1 . 0 8 g ( 


1.00 


m 


mo i) & Aft, *n - s « tc 






.« 


■& 1 0 TC &, T £. « *> & 6 , 


2-7-feh*S'- 


4 - ( 3 


I 



4 - (y*;i/^*i/'J »;^7>;\>f K) > V A )V ) 

# * i/ [ (4 - - h n 7 i - ;i/ ) 7 V ] (A-n 

al) 0. 6 1 g (0. 1 3 m m o 1 ) . 3, 4, 3' , 
4' -yj/^n/N*i/ATl'5*AiK>8-!l**l. 2 
3g (0. 4 1 mmo 1 ) , SI/1 , 10-x*>y*- 
JU £ * ( * h U * 'J V Mfc ) XZf^2. 6 1 g (0. 
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5 0mmol) * M *. 4 ft Wl fit W L X % ^ 'J 7 $ Ki^i 
kt'fc'J, # & g i) « i . 

«> fe. 

HJS0>J 1 1 

flt#£eM, f£ I s & M it ^ At fe«;tfc l 0 
OmlHP^^J^^tC, N - ^ f - 2 - tf n 'J K > 2 4 
ml, tf * (4-T^^^xn;i/) * * > l . 48g (7. 
5mmo 1) £ A ft > *£-»ttfc:&5£-?*Jjl#Lfe. i§ 

6 « 1 0"CJKTCfif&fc#&, 2, 4 - tr * {4 - (3, 
4 - ( 2j ift 3p i> y >y ^ 7 > A 'f K ) > V -f JU ) 
* * i/) [ (4-— bu-y^— JU) TV] ^ > if > 4 . 5 
2g (7. 5mmol) &i(jn;t4B*M«#LT» V T S. 

69. 9 k T? ifc y , # tt flHi 1 . 8 4 & -o 0 £ fc , # 

e> n 7c sff u v - © si ^ % # ^ 7s m & A It 1 5 9 °C t» & o 

& . 

HfiSfllJ 1 2 

□ 7 7 X {C , N-*^;i/-2-kfDUK>8g, 1 - 
(2, 4-J'7?;7iM , >) - 2- [4 - ( 7 x - ;u 
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TV) 7x; ^ri/] - i * > 0 . 348g (UiJ?*) 
Rlf 4 , 4' -^75; i-Jl/^ $ > 0 . 198g 

h ) 0. 8 2 1 g (2;iJt;H & ^ * i* "3 * JD 

u » « in « 7 ft , *»-e?&aiiy&^e>iEtc5«nais*£:se» 

^ftli5 7. 9 kTfcU. ^Sgli 1 . 9 0 T« & o fc - 
£ » ftenfetfy^-OflHbfcatf^^lE^^ttl 5 8 
•C 7? & o o 
HJS^J 1 3 

D 7 7 ^ 3 C , N-^f 2 - tD 'J K>7 g, 1 - 

( 2 , 4-i?7?;7iM^) - 2- [4 - (7 X.—JU 
TV) 7iMM - x. * > 0 . 1 3 9 g (0. 4$'Jl 
;b)&U t 4 x 4' -yT$^2^7x — ;i/'^*>0. 3 17 

g (i. 6^u^;u) & a ft . ^-iii:4'6it'll#i 

. ft {C , * T* ft £P L & >b , 3, 4, 3' , 4' - /< 
> , /7i;>fh7*;V!K>®-**t0. 6 4 4 g (2 

*'>if o*aufc. i*pn7i, tK m t* » *p 

b 4 6 T' 5 W S fi? 3 t . <t> 'J 7 5 K«tf>ig««:»fc. 
#eiifejK'J7-«li¥i5^f Itt 10 3. 5 k T* * *J . 
^iliii. 9 4 -e £> o fc . S fc » # 6 ft fc # 'J V 0) !£ It 
<|fea>#5*1E»j&tt2 5 0 TC T* & o fc c 
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mtkm i 4 

□ 7 5 ;* n tc % N-^f ;b - 2 - tB'J K>6 gi 1 - 

(2, 4-iSTSLJ73L;*ris) - 2 - [4 - (7 i = ,b 
7'/) - ij>0. 139g (0. 4 § U ^ 

;i/ ) & 4 , 4' -i/'7^i;7irjM^O. 317 
g (1. 6^J?ji) SAft, ^-SSCiSST'S^l 
fc. ft (C, * & & £P L & <i , 3, 4, 3' , 4' - i; 
7x^;i/r h5A;nff>iri*to. 5 8 8 g ( 2 * u 
^JV) 6*if oSiaLfe. % «j J* T m , # » T? SP L 

*lfc5K'j7-0lii|2^^f f tt j ! 8 . 7 k T? & »J . # 

ffc & & 2 . 0 6T*feofc o £ fc, #e>*ifejKU-7©S!Yb4» 

<£> jj ? 7, & ^ jft tt 3 2 8 tI-$ofe„ 
HJgfliJ 1 5 

a « tf , & & & a ; &®i?Rzfmm& ai* z m Xfc i o 

0mLHp-75^.=i(C. N-^^-;b-2-tro'J K > 2 3 
mL> ;l77i^U>y75 > 1 . llg (10. 2 * y 

^ ^ ) un, ^-*«tc«:s*r-«#Lfc. i§ & & g £ 

1 OtaTCffi?,^*^, 2 - 7-fe h * 2/ - 4 - [3, 4 

- ( ^ * ;u st? * S/ u -y ^ t > ^ k ^ K ) ^ > V «f ;u ) 
* * 2/ ( (4--ho^x^;i/) 7 vH ^ > -fcf > 0 . 9 7 
2g (2. 0 5$'J^;b) , 3, 4, 3' , 4 * - *J *, >} 

n^*^^i/f-h^*;usK>i(E-*2k*i. 2 5g (4. 0 
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91. 

8 $ 'J =E ;i/ ) , Rlf i , l o-f : pfj>^7t--;i/hf7. ( M * 
h U / 'J >y hi) x^f ;i/2. 6 7 g ( 5 . 1 1 * U =E ;i/ ) 
*iO*.4li*WfllJ$LT, jK'J7$ K»<Z)*«fc#fc. 
*lfc^>Jy'-0Sft¥^^^-fi«4 5. 5 k fc IS: 
a tt 1 . 7 4 T* & o » £fc»#e>ftfc3K'J-7(B?Kfttt<3D 
#•9 * *5 » j£ tt 1 6 9 °C T* & o . 

rnmrn i 6 

sstt, a & & b , $zi&m%.zfmmmA < g*ffi7Lfcw^ 

U V =5 7. zi \Z , N-^f;b-2-t!DiJ K>2 3 g, 1 - 
(2, 4-i/'7^;7x;*i/) - 2- [4- (7ir;b 
7^) 7i;*J/] -xj02. 1 5 g (6. 18 5 1)^ 
;U) S.t/4, 4' -V7^JV7x. — fr**y\. 2 2 g 
(6. 1 6 ? iJ^JH Un, *D-Jg*8fC#&£T-ia?eU 
feo &(C, zk *S T- i$ £P L & # £ , rh5t h'n77>-2, 
3, 4, 5- s rh^±iJV7$yM-mfcyo2. 6 2g (12. 

4 5'^;!/) *^*i*o»inufe. » jq » t ft , 
sp u & *« e> -e 8 b# m s (6 s * , # v t * k 

#^tlfe#'j7-fflll?)|^flin 7. 0 kt-fctj, 
# tt £ tt 1 . 4 2 T* & o fe . * tz . »e>*lfc!KU^<7)*^ 

© # ^ x » & it 2 2 6 r -e & o fe . 

£g J&S 0>J 1 7 

a £ it , s s . isit si/itiAf lixfcBo 

P "7 ^ 3 {C , N-^f ;b - 2-tD"J KV2 3 g, 1 - 
(2, 4-i/'7U7iM>/) - 2- [4 - ( 7 x - ;b 
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92 

7V)7x>/*£/]-i*>l. 53g (4. 4 0 $ 'J ^ 
to) RXfrt? 7 x-\/'y *?T $ > 0 . 4 7 3 g (4. 38 
*'^^) * A ft , *&-»«lc«:**T*«^Ofc. & K . 
tK m T? L 4' <i , 4 - (4--hQ^ x n / /l/7V*) \y 
V )V is J - JV tT 7. ( h U * U >y h Wt M * 4» ) 2 . 6 6 g 

(4. 3 8 * iJt;H fil/3, 4, 3' , 4' - ^v^p 
A^ri/;i/r h7*;i/^>tri*li 1 . 34 g (4. 3 8 
S'J^ji/) &^*-ro»inufc. 8s 2ra i& t & , * is t* ft ip 

L 4* e T* 8 B# HQ S ft 2 ■& , stf y y $ K & tf) ^ ffi £ # fc. . 

# ifc g {* 2 . 0 5T*ifepfc 0 $ , #<bftfc^'JV-C9B! 
-fb % <D H 5 * £ «P j& tt 1 6 3 °C T* & o fc . 
JUfe^J 1 8 

fi * ft , flt ft 3S ff , ft8tf&tfSJRil*Atf«:«;tfcEo 

a 7 ^ ^ 3 tc , N-^^;b-2-tfaijK>4. 6 6 g , 
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